Based on the construction of the nonlinear effect model of financial poverty alleviation, the paper used Granger causality test and regression analysis to analyze the relationship between financial development and poverty alleviation in Guizhou province. The results present that the relationship between financial development and poverty alleviation follows the Kuznets inverted U-curve, which means that financial development, may have positive effects on poverty alleviation in the early stage and then have negative effects on poverty alleviation in later stage. Based on this, in-depth analysis was conducted and development suggestions were put forward.
Introduction
Guizhou is the province with the largest number of poor people, the widest area of poverty and the highest intensity of poverty in China. Since the reform and opening up, Guizhou province has made significant progress in poverty alleviation. The number of poor people in Guizhou has decreased from 15.87 million in 1978 to 2.36 million in 2007. The number of poor people in Guizhou province has shrunk from 6.26 million in 2008 to 4210,000 in 2010 measured by the low-income line rather than the absolute poverty line which was no longer be officially adopted in the measurement of poverty since 2008. The number of poor people in Guizhou province has decreased from 11.49 million in 2011 to 4.93 million in 2015 since the country have adopted the poverty line of 2,300 yuan per person in 2011. And the poverty rate of Guizhou has reduced from 59.1% in 1978 to 6.5% in 2007. According to the low-income line, which was officially adopted to replace the absolute poverty line to measure the poverty in 2008, poverty rate of Guizhou province has decreased from 17.4% in 2008 to 12.1% in 2010; The poverty rate in Guizhou province has decreased from 33.1% in 2011 to 14.03% in 2015 based on the poverty line of 2,300 yuan per person adopted since 2011. However, Guizhou province is still the main battlefield of poverty alleviation. Under the new situation, precise poverty alleviation of Guizhou province still faces many bottlenecks and constraints, including the backward economic development, the fragile ecological environment, low quality of the population, the lag of public service, especially the financing constraint problem. Therefore, it is of great practical significance to study the relationship between financial development and poverty alleviation in Guizhou province.
Literature Review
For a long time, domestic and foreign scholars have done a lot of research on the relationship between financial development and poverty but achieved no agreement on that due to the inconsistent result on analysis of the model, the index selection, measurement error, the heterogeneity of the data, and the related explanation variable. After making systematic review of existing research, we have found three main ideas in terms of the relationship between financial development and poverty. The first thinking is that financial development is positively correlated with poverty alleviation. Through conducting analysis, Jalilian & Kirkpatrick (2002) , Akhter et al (2010) found a positive correlation between financial development and poverty alleviation and believed that financial development was beneficial to poverty alleviation. The second view is that financial development is not positively correlated with poverty alleviation. Fowowe & Abidoye (2013) believed that financial development poverty may not help to reduce the poverty. By conducting dynamic panel data analysis, Seven & Coskun (2016) explored whether the development of Banks and stock markets was helpful to alleviate income inequality and poverty in emerging countries. The research results showed that though the financial development promoted economic growth, but it did not serve poor people in emerging countries, both banks and the stock market did not play an important role in poverty reduction. The third view hold is that there is a nonlinear relationship between financial development and poverty alleviation. Greenwood & Jovanovic (2009) suggested that the relationship between financial development and income distribution was based on the Kuznets "inverted U" curve, so financial development might have indirect impact on the poverty reduction by influencing income distribution directly, which meant that the relationship between financial development and poverty alleviation may be demonstrated by using Kuznets "inverted U" curve. Cui yanjuan (2014) selected financial development scale and financial efficiency as the index of financial development and adopted panel data to examine the impact of financial development on poverty reduction, verifying the prediction of Greenwood & Jovanovic.
The diversification of the research result on the relationship between financial development and poverty alleviation reports that there is room for further study about the topic. From the perspective of research content, there are many researches on the causal relationship between financial development and poverty alleviation but less discussion on the mechanism of the impact of financial development on poverty alleviation; From the perspective of research methods, most researches are carried out under the framework of linear model, and limited ones study the non-linear relationship. In terms of the research object, the research on regional financial poverty alleviation is very limited while the object of many studies in the financial poverty alleviation always is the country. Therefore, this paper will probe into the non-linear relationship between financial development and poverty alleviation in Guizhou province.
Model Construction and Variable Description

Model Building
To examine the non-linear effect between financial development and poverty alleviation, this paper constructs the following analysis model.
Model (1) examines the direct non-linear effect of financial development on poverty alleviation which is mainly determined by poor people's access and accessibility of financial product services. Model (2) examines the indirect non-linear effect of financial development on poverty alleviation. Indirect effect of financial development on poverty alleviation means that the financial development may influence poverty alleviation through promoting economic growth or income distribution which is beneficial to alleviating poverty. pov, rjgdp and crPov respectively represent poverty alleviation, economic growth, income distribution. fin is used to represent variable of financial development which is measured from two perspectives including financial development scale (fir) and the financial development efficiency (fe). ε refers to the error term; α and β are the estimated coefficients; t represents the time of period. If β 1 ﹥0 andβ 2 ﹤0 are workable at the same time, the relationship between financial development and poverty alleviation follows inverted U-shape. If β 1 ﹤0 and β 2 ﹥0 are established at the same time, U-shape relationship between financial development and poverty alleviation is reported exist. If β 2 =0, linear relationship between financial development and poverty alleviation is demonstrated.
Variable Declaration
 Poverty alleviation (pov). Indexes which were used to measure poverty mainly include poverty rate and poverty index, sen index, FGT index, etc. Considering the availability of data as well as the long research time span, this paper adopts the Engel coefficient of rural households as indexes measuring poverty level. The lower the Engel coefficient of rural households is, the higher the degree of poverty alleviation is, and vice versa.  Financial development (fin). This paper measured the financial development from two perspectives including the financial development efficiency (fe) and the financial development scale (fir). The ratio of loan/savings deposit is adopted to measure the efficiency of financial development (fe). We organized the data of the deposit and loan of financial institutions and the GDP of the region then compiled them into financial related rate to measure the scale of financial development.  Economic growth (RJGDP). This paper selected per capita GDP to measure the economic development of Guizhou province. In order to reduce the influence caused by unusually large fluctuation of variable data and possible heteroscedasticity, we conducted a logarithm of this index.  Income distribution (cr). In terms of income distribution, existing research always adopted Theil index, Gini coefficient and per capita income rate of urban and rural residents to measure it. In this paper, the urban-rural gap was measured by the per capita disposable income of urban residents and the per capita net income of rural residents.
Econometric Analysis
This paper used Eviews software to carry out econometric analysis. The data used in this paper was from Guizhou statistical yearbook, and the data sampling period is from 1978 to 2016.
Stationarity Test.
We adopted augmented unit root (ADF), which was proposed by Dickey and Fuller, to examine the stationarity of time series data. The unit root test results were demonstrated in Table 1(see Table 1 ) and they presented that pov, fir, fe, RJGDP, cr under the first order difference were passed the significance level of 1% ADF unit root test, reporting that first order difference sequence of every variable was stationary series. 
Granger Causality Test
Granger causality test results (see table 2) demonstrated that Guizhou financial development scale, financial development efficiency and economic growth was the Granger cause of poverty alleviation, and there was two-way Granger causality between financial development scale and economic growth. It revealed that the financial development of Guizhou had not only the direct promotion effect on poverty alleviation, but also had the indirect promotion effect on poverty alleviation by promoting economic growth and reducing poverty. At the same time, the results showed that there was no Granger causality of statistical significance between income distribution and poverty alleviation, reporting that at present stage in Guizhou, the indirect promoting effects of financial development on poverty alleviation by improving income distribution was not obvious. 
Regression Analysis
According to the model (1) and model (2), we conducted regression analysis by involving indexes including financial development efficiency (fe) and financial development scale (fir) to measure the level of financial development and test the non-linear effect of financial development on poverty reduction in Guizhou province. Regression results were reported in Table 3 .
Regression analysis results showed that in the regression model (1) 
Conclusions and Discussions
Conclusions
The following conclusions can be obtained through metering analysis:
(1) The non-linear relationship between the financial development and poverty alleviation in Guizhou province follows the Kuznets' inverted u-shaped curve. Due to the low level of economic development, high poverty level and high poverty rate, Guizhou province has been in the "poverty trap". Thus, in the early stage of economic development, it is difficult for poor people to make benefit from financial development since they are limited by the high threshold of financial services. With the development of finance and economy in Guizhou province, the threshold of financial services has been gradually lower, thus the financial development may gradually be conducive to the alleviation of poverty.
(2) At present, the financial development of Guizhou province plays an active role in promoting poverty alleviation. As the core of modern economy, finance plays an important role in capital formation.
Finance acts as a mediator which can promote the transformation of savings to investment and increase the capital accumulation, thus prompting economy out of the "poverty trap" and reaching a higher level of equilibrium.
Theoretical Contributions
Based on the related index and data of financial development, poverty alleviation, economic growth and income distribution in Guizhou province, this paper verified the direct and indirect non-linear relationship between financial development and poverty alleviation which follow the Kuznets' inverted u-shaped curve.
Suggestions
To sum up, on the one hand, Guizhou province should expand the financing scale for poverty-stricken areas and poor groups in the financial poverty alleviation work. In the development of modern economy and society, capital is a middle stage and one of key factors. For poverty-stricken areas, the need for fund is even more urgent. Therefore, it is necessary to increase loans for poor areas and poor groups, encourage and guide various financial institutions to expand the agricultural loans amount in poverty-stricken areas, and promote the reduction of social financing costs. On the other hand, the degree of precision of financial poverty alleviation may be strengthening. The fund for poverty alleviation may be uniformly arranged and government should make target investment according to the cause and the type of poverty. Government may concentrate to promoting infrastructure construction, investment for basic education and economic restructuring.
